The contribution deals with the simplified dynamic analysis of surface grinding machine spindle node. Dynamic analysis is based on the use of the transfer matrix method, which is essentially a matrix form of method of initial parameters. The advantage of the described method, despite the seemingly complex mathematical apparatus, is primarily, that it does not require for solve the problem of costly commercial software using finite element method. All calculations can be made for example in MS Excel, which is advantageous especially in the initial stages of constructing of spindle node for the rapid assessment of the suitability its design. After detailing the entire structure of spindle node is then also necessary to perform the refined dynamic analysis in the environment of FEM, which it requires the necessary skills and experience and it is therefore economically difficult. This work was developed within grant project KEGA No. 023TUKE-4/2012 Creation of a comprehensive educational -teaching material for the article Production technique using a combination of traditional and modern information technology and e-learning.
INTRODUCTION
To solve the problem of mathematical modelling of machine tools working accuracy [1, 3] comes to the fore the question of having to deal with problems of the analytical search of free and forced vibration of machines as a whole and its individual nodes. Free and forced vibration analysis of machine tool spindle can be done in different ways. The paper describes the results of simplified analysis of free and forced vibrations of surface grinding machine spindle which computation model respects the continuous distribution of mass in the spindle area, which was used in the calculation methodology based on the method of initial parameters. For machine tools spindles, because they do not have constant cross-section throughout the length, it is advantageous to use the method of initial parameters. It's basically an algorithm that allows for a given frequency of bending vibration  and the known deformations and internal forces at the start of one section to determine deformation and internal forces at the end of this section, at the same are as the initial parameters for the next section. For the section of spindle with a constant cross section and length Li then by 6) and 7) we obtain for the amplitude of deflection at the end of this section
If we gradually derivative of the function (6) 
and the transfer matrix of the i -section of spindle has the form
where i -frequency parameter (dimensionless frequency):
DYNAMIC COMPUTATIONAL MODEL OF THE SPINDLE
For the dynamic analysis has been investigated grinder spindle node replaced by a dynamic calculation model shown in Figure 1 .
Figure 1 Dynamic computational model of the spindle
The computational model consists of 11 section, the basic data required for calculation are listed in Table 1 . Grinding disc (placed at the beginning of the spindle) and drive pulley (stored at the end of the spindle) can be considered as discrete masses with the appropriate weight and inertial moment to an axis perpendicular to the plane of oscillation. Their effect on spindle vibration will be considered in the boundary conditions of the mathematical model.
All sections (except the third and ninth) have a transfer matrix form 12). The third and the ninth section replaced in the mathematical model the bearing, which features in terms of changes of condition parameters of oscillating system may be expressed in transfer matrix form   1  80  60  ---2  100  80  ---3  0  80  2.10 8  --4  75  80  ---5  75  80  ---6  75  80  ---7  75  80  ---8  75  80  ---9  0  80  2.10 8  --10  60  80  ---11  70  60  -9, 
The system of equations 24a) is homogeneous, meaning that for every non-trivial resolution the determinant this system must be zero, thus 
/27/ Function 27) is obviously continuous in the interval (-; +), as was essentially the product of summation of trigonometric functions sine and cosine and hyperbolic sine and cosine, functions which are continuous in this interval. Natural frequencies of bending vibrations of spindle were observed through a combination of methods of separation of roots and the string method. By numerical analysis of the frequency equations 27) have been identified there first three natural frequencies of grinding spindle: f01 = 203, 582 Hz, f02 = 357,898 Hz and f03 = 538,310 Hz. A graph of the frequency function of the investigated spindle node by 27) is shown in Fig. 2 .
Figure 2 Frequency function of the spindle
The first three custom mode shapes are shown in Figure  3 and it basically represent the amplitude of deflection of the spindle at its own frequency, the waveforms can be determined by the gradual application of (15), which was chosen for clarity of calculating the deflection at the beginning of spindle y0 = 0,1 mm. Successive application of (15) allows also the identification and waveform (or waveform shapes) other condition parameters for the bending vibrations, i.e. waveform amplitude slope deflection lines, bending moments and sliding forces. In Figure 3 are shows also the waveforms of these condition parameters for the first three natural frequencies. If into the above relations we substitute the frequency of the excitation force near zero, then the described methodology can be used also for static analysis of the spindle node.
The numerical experiment of forced vibration was realized by the amplitude of the excitation power at 1 N, angular frequency of the excitation power was 366 rad -1 , with corresponding to spindle speed 3500 min -1 . The graphic presentation of the results of the numerical experiments is shown in Figure 4 .
CONCLUSION
The advantage of presented methodology of dynamic analysis of spindle node is particularly the possibility of simple creation of algorithm for calculating and the possibility for using of unpretending software. The procedure can also be used for analytical investigation of free and forced bending vibration of spindle node and ultimately also for static analysis of parameters for bending loading of spindle. Detailed discusses these problems is given in the monograph [6] . Described methodology can be used with appropriate modifications also for dynamic analysis of other mechanical systems of machine tools, which are characterized by a predominant dimension, that systems type of the beam.
